Relaxin is clasically a hormone of pregnancy and is considered to be responsible for the relaxation of the interpubic ligament during pregnancy in small mammals (Hall, 1960) . In pigs, the relaxin bioactivity in corpora lutea and blood from pregnant and post-partum animals has been measured (Anderson, Ford, Melampy & Cox, 1973) , and a radioimmunoassay for porcine relaxin has been used for measurement of relaxin during pregnancy and parturition (Sherwood, Chang, Bevier & Dziuk, 1975) : relaxin levels rose from 3 days before parturition and reached a peak 14 hr before birth. However, the ovaries are required throughout gestation in this species (Belt, Anderson, Cavazos & Melampy, 1971). The pregnant sheep, like women, is not dependent upon a functional corpus luteum for the whole of gestation, but no measurements of relaxin (either bioactivity or immunoactivity) have yet been reported in these species.
Methods
These experiments were carried out with Corriedale ewes. Blood samples (10 ml) were collected every 2 hr from indwellingjugular vein catheters from 3 animals during Days 45 and 110 of gestation. Two other ewes were ovariectomized at 60 days of gestation and bled every 2 hr for 24 hr on Days 110 and 145, and then during the period of labour, parturition and for up to 24 hr thereafter. An intact ewe was also bled every 2 hr for 20 hr before parturition, over the period of labour and parturi¬ tion and for up to 58 hr thereafter. In one ewe (No. 83, see Text- fig. 1 ), samples were collected every 2 min during expulsion of the lamb. Differences in mean hormone levels were tested for significance using Student's t test (Snedecor, 1956) .
Relaxin immunoactivity was measured using the technique of Bryant (1972) exactly as described except that separation of bound and free hormone was effected by a conventional double-antibody procedure (Bryant & Stelmasiak, 1974) . Levels are expressed as ng porcine relaxin (NIH-RPl)/ml, since the relaxin-like immunoactivity of sheep plasma paralleled that of this porcine standard. There is no cross-reaction in this assay with any of the known anterior and posterior pituitary hormones at levels of 1 µg/ml. The radioimmunoassay of Bryant & Greenwood (1968) for ovine prolactin was employed with charcoal-dextran separation of bound and free hormone. Progesterone was measured using the method of Cain et al. (1972) except that an antibody to progesterone was used instead of the pregnant guinea-pig protein; the specificity of this antiserum has been reported (Hoppen, Williams & Findlay, 1976) . For statistical analysis of the data, individual values were transferred to log(x + 1) and analysed on a random block design.
Results and discussion
The prolactin and relaxin levels are shown in Table 1. In the intact ewes (Nos. 53, 37 and 118), mean levels of prolactin and relaxin were significantly higher at 110 days of gestation than at 45 days (P < 0-001, < 0 5 respectively). In the ovariectomized animals (Nos. 15 and 18) there was a progressive increase in mean prolactin levels as gestation progressed but prolactin levels were lower in these two ewes than in the intact ewes bled at the same times. Ovariectomy had no apparent effect on relaxin concentrations and mean levels on Day 110 did not differ significantly from those on Day 145. Changes in relaxin in these animals were not significant. Progesterone, prolactin and relaxin concentration were measured in plasma samples from the 3 ewes bled around parturition. In all animals circulating levels of progesterone agreed with all pre¬ viously reported data, falling at approximately 2 hr before parturition. Prolactin levels rose to high values in the range 281-727 ng/ml about 24 hr before parturition and were maintained for the duration of the experiment, as found in previous work (Chamley et ai, 1973) .
In both ovariectomized animals, spike elevations in circulating relaxin occurred between 48 hr before and 24 hr after parturition. These larger spike elevations were not seen in the intact ewe, possibly because sampling was not begun early enough. In all animals there was a sharp rise in relaxin in association with expulsion of the lamb and at this time the highest recorded plasma levels (range 176-233 ng/ml) were reached. A detailed profile of the rise in prolactin and relaxin levels for Ewe 83 at the time of expulsion of the lamb is given in Text- fig. 1 . Text- fig. 1 . Changes in the plasma levels of prolactin (o) and relaxin (·) of an intact ewe bled at 2-min intervals during parturition.
It is not known whether these results differ from those obtained for pigs by Sherwood et al. (1975) because they did not continue to bleed throughout the period of birth, or whether there is a funda¬ mental endocrine difference between these two species. This would not be surprising since the pig is polytocous and is dependent upon its ovaries for gestation, neither of which is true of the sheep.
In conflict with reports by Arai & Lee (1967) and McNeilly (1971) , our data suggest that, as pregnancy proceeds, the levels of prolactin rise in the ewe. However, their results were obtained from experiments in which blood was collected infrequently and peaks of prolactin could have been missed. An effect of ovariectomy upon circulating prolactin in the pregnant ewe has not previously been reported and this observation would seem worthy of further study.
All animals studied showed a decline in plasma relaxin immunoactivity by 1 day post partum, indicating that the uterine/placental source had been removed with the event of birth. This is the first attempt to study the acute changes in relaxin levels before parturition in any animal, and the experi¬ ments reported are a compromise compounded by the inherent difficulties of sampling before an event which is finite but which cannot be precisely forecast. Another difficulty lay in the interpretation of the results because of the constraint that the present radioimmunoassay for relaxin imposes. In pregnancy the relaxin immunoactivity measured is that from the ovaries, uterus and placenta, if indeed these are all sources of the hormone in this species (Bryant & Stelmasiak, 1974) . We attempted to differentiate between the ovarian and uterine/placental sources by studying some animals which were ovariectomized at 60 days of gestation, thereby eliminating the ovarian source of relaxin. The results suggest that the major peak of relaxin seen during expulsion of the lamb is of uterine/placental origin since the intact and ovariectomized animals showed this response, but full clarification must wait until relaxin from each source has been isolated and characterized and can be measured specifi¬ cally in the presence of its counterpart.
These studies indicate that relaxin(s) may play a role in the overall control and success of sheep pregnancy and parturition and indicate that, when the methodology is available, frequent sample collection will be essential for understanding of the relative importance of the ovarian and uterine/ placental relaxins.
